This special issue includes four papers addressing issues related to the development of computer vision systems that can model and measure human motion from monocular video. The problem has been of significant interest to the computer vision community for over a decade, both because of the large number of potential applications of automatic human motion measurement (including applications in visual surveillance, gesture-based man/machine interfaces and motion capture for graphics animation and gaming), and because it stresses the state-of-the-art in modeling complex articulated objects, and detecting and tracking them in video sequences.
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The first paper by Stefan Carlsson of KTH describes how so-called view consistency constraints can be used to recognize people from their gait. Most research on the use of gait as a visual biometric has been appearance-based; for example, shape features of human silhouettes and their variation over time are used as a gait signature. Such techniques are viewpoint-dependent, typically requiring that people be viewed in or near the fronto-parallel plane. In contrast, Carlsson's research shows that two orthographic images taken from arbitrary viewpoints of a set of three-dimensional points (for example, the imaged joints of a walking person) have to satisfy a simple polynomial consistency constraint. This serves as a basis for gait recognition; joint locations of an unknown walker are identified and compared, using this constraint, to joint projected positions at the same stages of walking from a gallery of subjects. The unknown walker need not be viewed from the same direction as the sequences in the gallery.
Carlsson's paper does not address the problem of how the images of these joint positions might be identified automatically; in the experiments he reports they are identified manually. The next two papers in the issue address this problem directly. The contribution by Sminichisecsu and Triggs, "Estimating Articulated Human Motion with Covariance Scaled Sampling," describes a model for tracking human motion that can deal with high-dimensional models, nonlinear joint limits and non-self-intersection constraints. They introduce a hybrid search scheme that combines covariance-scaled sampling with robust local optimization, and they demonstrate the technique on very challenging image sequences.
Rehg and Kanade, in their paper "Ambiguities in Visual Tracking of Articulated Objects Using Two-dimensional and Three-dimensional Models", address the problem that tracking with three-dimensional kinematic models suffers from singularities when the motion of any link is directed along the viewing axis of a camera. Their two-dimensional scaled prismatic model has fewer singularities than three-dimensional kinematic models, and does not require prior knowledge of link lengths and joint axes.
The final paper in this special issue by Herda, Urtasun, Fua and Hanson, "Automatic Determination of Shoulder Joint Limits Using Quaternion Field Boundaries", addresses the problem of modeling the allowable motions of ball and socket joints. Previous tools for representing valid configurations have been based on models of limits on individual rotation angles, and did not capture the dependences between those angles. The quaternion-based models presented in this contribution do represent those constraints, and also form a convenient basis for measuring them from motion capture data. The models developed by Herda et al. would be directly applicable to the tracking models and algorithms presented in Sminichisecsu and Triggs, and Rehg and Kanade.
We want to thank the authors for their contributions to this special issue, and the reviewers for their thoughtful and detailed reviews of all of the submissions. Special thanks go to Jennet Batten, the Journal's Managing Editor, for keeping us on track and managing the entire submission and review process. 
